The present investigation was conducted to explore the genetic variability, character association and path analysis for yield and yield component traits in maize. One hundred maize inbred lines obtained from Department of millets,TNAU were raised along with five checks in Augmented block design II and observations were recorded on twenty morphological traits. Analysis of variance showed significant genotypic variance for all the characters. High PCV, GCV heritability and genetic advance as percentage of mean were recorded for anthesis silking interval, number of tassel branches, number of kernels per row, grain yield per plant, cob weight, ear height and number kernel rows per cob. This indicated the effectiveness of selection towards these traits. Critical analysis of results obtained from character association indicated that grain yield per plant had positive significant association with cob weight, cob girth, number of kernels per row plant height, cob length, ear height,100 kernel weight, tassel length and chlorophyll index. Thus selection for these traits could bring about an improvement in yield attributes of maize. Path analysis for the attributed traits revealed the direct influence of cob girth followed by number of kernels per row, shelling percentage, days to 50 percent silking and ear height on grain yield. Hence these traits could be used as an effective selection indicator to identify the elite genotypes from a population.
Introduction
Maize (Zea mays L.), the "Queen of cereals" is an important cereal crop which belongs to the tribe Maydeae of the grass family Poaceae (Graminacea). In India, it is the third most important food crop after rice and wheat. It is used as source for food, feed, fodder and fuel to sustain the needs of humans and non-ruminants. It also serves as the basic industrial raw material for the manufacture of starch, dextrose, oil, sugar, syrup, enzymes, adhesive paper, and plastic etc., (Omprakash et al.,2017) . India ranks fourth among the maize growing countries in the world with 10.2 m. ha of area with 26.26 m. tonnes of production and 2.58 t/ha productivity (FAO STAT,2016) . Hence, it clearly implies that maize has a unique place in Indian economy.
Grain yield in maize is a complex character controlled by many factors and selection for elite genotypes can easily be done by selecting the characters that could eventually improve the yield. Selection is only effective if the parental population have significant amount of variability. Considering the variability parameters, phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV) provides an insight to ascertain the magnitude of variability prevailing in a population. Thus concerning the highly variable characters that have a greater percentage of heritability ensures the dependence on these traits to effect selection. The heritability of the traits shows the extent of transmission of characters to future generations and throws a light on the traits to be concentrated in developing elite lines (Girma et al., 2018) . Further, the effectiveness of selection is based on the traits that have a high heritability coupled with genetic advance. The levels of heritability and genetic advance for a trait enumerates the nature of gene action involved in each trait and this suggests the breeders to adopt appropriate breeding strategies for systematic improvement (Shukla et al., 2006) . The association of traits under selection is necessary to effect the selection and for this correlation and path coefficient analysis are active tools to improve the efficiency of breeding programs (Ghimire and Timsina, 2015) . Hence, this study was undertaken to study the variability; correlation and path coefficient in maize inbred lines.
Materials and Methods
The present study was carried out using 100 germplasm lines obtained from the maize unit, Department of Millets, Tamil Nadu Agricultural University during 2018 -2019. The experiment was laid out in augmented block design II during Kharif 2018 with five blocks of 25 rows with five checks viz., UMI-1200, UMI-1201, UMI-1205, UMI-1220, and UMI-1230 .The checks were repeated for five times .Each entry was sown in single row with the spacing of 60 × 20cm. The observations on days to tasseling, days to silking, days to 50 percent silking, days to 50 percent tasseling, anthesis silking interval, tassel length, number of branches per tassel, plant height (cm), ear height (cm), ear length (cm), ear girth (cm), ear weight (g), number of kernel rows per cob, number of kernels per row, days to maturity, shelling percentage, starch percentage, 100-seed weight (g) and grain yield per plant (g) were recorded. The data observed were statistically analyzed to study the variability and character association using TNAUSTAT software.
Results and Discussion
The analysis of variance for 20 quantitative characters showed significant differences among the evaluated genotypes. Significant variation among the genotypes indicated the presence of sufficient genotypic differences there by to provide better scope for selection (Ghimire et al., 2015) . Genetic variability studies revealed that phenotypic coefficient of variation was higher than the genotypic coefficient of variation for all the traits studied (Table 1) . This indicated the influence of environmental factors on expression of these traits. Similar findings were observed by Adhikari et al. (2018) and Sharma et al.(2018) . In this experiment, high PCV and GCV were observed for the traits anthesis silking interval, number of tassel branches, number of kernels per row, grain yield per plant, cob weight, ear height and number of kernel rows per cob. A similar report for high PCV and GCV for grain yield was reported by Rania et al. (2017) and Pandey et al. (2017) . This indicated the presence of higher variability and the possibility of manipulating these traits for improving maize.
Considering the heritability of the traits, the broad sense heritability ranged from 52.51 (cob girth) to 93.08 (number of tassel branches). The traits, number of tassel branches the traits, grain yield, tassel length, starch percentage, chlorophyll index, number of rows per cob, days to 50 percent silking, plant height, 100 seed weight and days to silking were found to be highly heritable. High heritability estimates in these traits indicated their higher response to selection (Adhikari et al., 2018) .
Although heritability was high the effectiveness of selection for traits would be mainly based on the coupled effects of higher genetic gain with heritability. In the present study high heritability combined with high genetic advance as percent of mean were observed for the traits, cob weight, tassel length, number of tassel branches, grain yield per plant, chlorophyll index, plant height, cob length and anthesis silking interval. This indicates the role of additive gene action in these traits and suggests the possibility of improving these traits through selection and hybridization. On the other hand, the traits shelling percentage and cob girth showed medium heritability with lower genetic gain indicating that these characters among the tested genotypes were governed by non-additive gene action and thus breeding methods such as heterosis breeding, family selection and progeny testing methods could be used for improvement on such traits.
The character association studies (Table 2) revealed that grain yield per plant showed highly significant and positive association with cob weight (0.974) , cob girth (0.764), number of kernels per row (0.703), plant height (0.594), cob length (0.585), ear height (0.562),100 seed weight (0.533), tassel length (0.450) and chlorophyll index (0.0.303). It was observed that among the yield components cob weight exhibited a highly significant positive association with grain yield. Such kind of association were reported by Rajwade et al., (2018) and Beulah et al. (2018) . The characters viz., days to silking, days to 50 percent silking, days to tasselling, days to 50 percent tasseling and anthesis silking interval exhibited negative and significant correlation with grain yield (Reddy et al., 2012 and (Shengu et al., (2017) . Hence selection for these traits could not bring improvement in yield and yield attributes in maize. But these traits could be used as effcient indicator of identifying early maturing lines and this suggested the impact of yield on breeding for early maturing genotypes.
The flowering traits, days to 50 percent silking had positive and significant correlation with days to maturity, days to silking and days to 50 percent tasseling. These are in coincidence with the results of Noor et al. (2018) . The anthesis silking interval had positive and significant correlation with days to 50 percent silking, days to silking, days to maturity and days to 50 percent tasseling. This suggests that selection for genotypes with lower anthesis silking interval will be useful in breeding for early maturing varieties.
Negative and significant correlation for tassel length was observed with days to tasseling, days to DOI: 10.5958/0975-928X.2019.00065.6 silking, days to 50 percent tasseling, and days to 50 percent silking. This suggested that the tassel lengths were predominantly higher for the late maturing genotypes. The Chlorophyll content had positive and significant correlation with tassel length. Similar results were reported by Ali et al., (2015) and Ghimire et al., (2015) . This states that the role of photosynthesis in enhancing the tassel length of the genotypes.
Plant height exhibited positive and significant correlation with ear height, tassel length, number of tassel branches and chlorophyll index. This indicates the role of plant height in elite performance of genotypes (Rajwade et al., 2018) . The cob weight had significant and positive correlation with cob girth, number of kernels per row, cob length, plant height, ear height tassel length, chlorophyll index, number of tassel branches and number of rows per kernel. As cob weight is a major factor involved in the yield of maize, these correlated traits could be used as effective indicators to identify high yielding lines (Selvaraj and Nagarajan 2011) .
Path analysis revealed that the traits, cob girth followed by number of kernels per row, 100 seed weight ear height and number of kernels per row exhibited the largest direct and positive effect on grain yield per plant. (Table 3) . Similar results were reported by (Rajwade et al., 2018) . This clearly depicts that the cob girth and weight is the major determining factors for yield improvement in maize. The indirect effects of traits render us a set of indices to be concerned for improving yield attributed traits. In this study it was observed that ear height and number of kernels per row positively influenced the yield indirectly through cob girth. Also, the traits, ear height and cob girth were found to indirectly affect the grain yield through their positive influence on number of kernels per row. Similarly, the cob girth and number of kernels per row showed a positive effect for grain yield indirectly via shelling percentage. Thus the traits, cob weight, cob girth, number of kernels per row plant height, cob length, ear height and shelling percentage are crucial traits for considering crop improvement in maize.
Thus it can be concluded that, this study revealed the ample amount of variability prevailing in the genotypes screened and the traits, cob weight, cob girth, number of kernels per row and shelling percentage are necessary traits in influencing the yield patterns of maize. Hence selection based on these traits can bring improvement in yield and yield attributes of maize.
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